Objective: To examine reported outcomes of health services delivered by telehealth to Indigenous Australians.
the general population, Aboriginal and Torres Strait Islanders (A&TSI) have high mortality rates due to cardiovascular disease, cancer, diabetes, kidney disease and suicide. Furthermore, Indigenous Australians experience a high prevalence of chronic health conditions including diabetes, chronic respiratory disease and social and emotional wellbeing disorders.
Improving the accessibility of mainstream health services has been adopted as a policy initiative to reduce the disparity in health status of Indigenous Australians. 2 Efforts to improve accessibility to healthcare have targeted Aboriginal community-controlled health services (ACCHSs). ACCHSs provide the majority of primary healthcare services to Indigenous Australians 3 however, specialist services are required for many health problems experienced by Indigenous Australians. 4 Consequently, the goal of improving access to mainstream services now encompasses both primary and specialist care. 5 Previous work has demonstrated specialist healthcare services delivered from Indigenous-specific primary healthcare services improve accessibility and use of these services by Indigenous Australians. 6 However, because of economies of scale, establishing and maintaining specialist health services in such a setting is costly and alternative models of service delivery need to be considered. Telehealth is one such model.
Telehealth is the delivery of healthcare at a distance using information communication technologies. 7 Telehealth may use video conferencing for real-time consultations. Alternatively, store-and-forward technologies may be used to send information such as still images, patient history and the results of diagnostic tests for specialist review and subsequent diagnosis and management advice. Teledermatology and teleophthalmology for diabetic retinopathy screening are two specialties that are amenable to store-and-forward consultations. A third form of telehealth involves patient transferal of biometric information such as weight, blood glucose levels or blood pressure thereby allowing remote monitoring by a clinician. This type of telehealth service is most often used for in-home monitoring of patients with chronic diseases. 
Methods

Search strategy
We 
Selection process
Two reviewers screened the title and abstract of studies to determine eligibility for inclusion. Full text of articles was screened if the abstract did not provide sufficient information to judge eligibility. Uncertainty of inclusion was resolved by discussion.
Data extraction and quality assessment
The full text of articles that met inclusion criteria was obtained and read to validate inclusion eligibility. For included articles, data were extracted and recorded on a data extraction form. Data extraction were undertaken by one study author. One-third of included articles were randomly selected, and a second reviewer extracted data. The results of data extraction between the two authors were compared for congruence. The data extraction fields were: (i) author, (ii) year, (iii) type of article (journal article, conference abstract, letter to the editor, report), (iv) study design, (v) patient-end location and Australian Standard Geographical Classification (vi) patient-end participants, (vii) clinician-end location, (viii) modality, (ix) medical specialty, (x) function (screening, consultation, therapy), (xi) outcome measures, (xii) outcome and (xiii) secondary observations.
Quality assessment was undertaken on included articles using the criteria identified in the Joanna Briggs Institute (JBI) Levels of Evidence FAME (feasibility, appropriateness, meaningfulness, effectiveness and economic evidence) framework. 19 One reviewer independently performed the quality assessment. A second reviewer validated the recorded information. Articles that did not contain sufficient information to assign Joanna Briggs Institute (JBI) level of evidence were excluded from the review.
Review procedures
The protocol for this systematic review was registered (CRD42015017942) with the international prospective register of systematic reviews (PROSPERO). 20 The
University of Queensland ethics committee exempted the review from formal ethics approval because it was a review of existing published literature. Reporting of the findings of this review followed the preferred reporting items for systematic reviews and meta-analyses (PRISMA) guidelines. 21 Due to heterogeneity of included studies synthesis of findings was performed narratively. We did not conduct formal assessment of bias as outcome measures were not pooled.
Results
We identified 14 studies that met our inclusion criteria. The results for each stage of our search and screening processes are shown in the PRISMA flow diagram (Figure 1 ).
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Study characteristics
The articles included in this review were from peer-reviewed journals (n=9, 64%), published conference abstracts (n=2, 14%), conference proceedings (n=1, 7%), a letter containing a description of a telehealth service (n=1, 7%) and a report evaluating a remote telehealth monitoring service (n=1, 7%). The letter was published in a journal that routinely publishes case series as letters. The included articles studied 11 distinct telehealth services -there were multiple publications on the Health-eScreen4kids service, [22] [23] [24] and the Townsville hospital tele-oncology service. 25, 26 Articles were published between 2006 and 2015.
Most of the included studies (n=11, 73%) were descriptive, observational studies and resultantly ranked at the lower levels (Level 4 and Level 5) of the JBI levels of evidence. These studies included service descriptions and case studies. The remaining 27% used pre-and post-study designs and resultantly were ranked as JBI Level 2. One of the Level 2 studies was an evaluation report that did not undergo peer-review. 27 Study characteristics are summarised in online supplementary material.
Telehealth service characteristics and patient interactions
The telehealth modalities of store-andforward, video conferencing and remote telehealth monitoring were all represented in the included articles. Store-and-forward services were used in screening programs for ear health, [22] [23] [24] 28 and diabetic eye disease. 29, 30 Video conferencing was used to: provide medical consultations, 25, 26, [31] [32] [33] [34] [35] for the supervision of chemotherapy administration, 25, 26, 35 and for the delivery of speech rehabilitation therapy. 36 Remote telehealth monitoring was used for in-home/ in-hub monitoring of chronic diseases in the Staying Strong pilot project. 27, 37 Video consultations were undertaken in the following medical specialities: mental health, 31, 32 For all video consultations the patient attended a regional public hospital. Whereas, screening services were either provided in the community (n=3) or in an Indigenous-specific health service (n=1). The Staying Strong pilot project provided in-home and in-hub remote telehealth monitoring. The telehealth hubs were located in both Indigenous-specific health services and mainstream health centres. Clinician-end services were mostly located in tertiary public hospitals in major cities (78%) or tertiary public hospitals in large regional centres (22%). During video consultation the patient was accompanied by family members, primary health practitioners (health workers, nurse, and medical officer) and on one occasion a traditional healer. 26 The two ear screening programs were targeted at paediatric patients. 22, 23, 28 The remote telehealth monitoring was a service for older Indigenous people and the remaining services were aimed at adult patients. Clinical outcomes using the Australian therapy outcome measures (AusTOMs) for a single patient undergoing speech and language telerehabilitation were reported as: 1. Impairment improved from moderately severe to mild-moderate; 2. Activity limitation improved from severe to mild-moderate; 3. Participation improved from severe to mild; and 4. Distress/wellbeing improved from moderate to mild-no difficulties.
Reeve et al. • Improved cultural appropriateness of care by allowing patient to remain in local community and have attendance of family members and traditional healers at consultations.
• Improved access to specialist care.
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Outcomes
All authors reported beneficial health, process and economic outcomes that have resulted from using telehealth to deliver healthcare to Indigenous Australians. No adverse outcomes were reported. Outcomes are summarised in Table 1 .
Discussion
This review identified a small number of studies (n=14) that reported using telehealth to deliver healthcare to Indigenous Australians. These studies reported a range of outcomes resulting from the use of telehealth. The social and emotional well-being benefits of receiving care in community, 23, 26 attendance of family during care, 26 choice for palliative patients to die in country, 33 greater patient empowerment due to increased health literacy, 27, 37 and improvements in the personal well-being index 27, 37 were all reported. For Indigenous people, transferring from local community to regional centre for treatment has been shown to increase mental distress and alienation which may be reduced or avoided when telehealth is used. 39 A reduction in patient travel and greater access to specialist care was also frequently reported in the included studies. 22, 23, 26, 31, 32, 35 The cost of providing services by telehealth was reported to be less than providing similar face-to-face services. 27, 29, 37 Process improvements such as decreased failed to attend rates and improved screening rates were also reported. 10, 22, 23, 28 Two studies explored the Indigenous patient's perspective on the use of telehealth. One study reported a 75% preference for teleconsultations over face-to-face consultations, 34 whereas Mooi et al. 25 reported that 100% of Indigenous patients preferred telehealth. The higher preference in the latter study may be explained by service type. It reported on a tele-oncology service that included the remote supervision for the administration of chemotherapy, where the alternative to telehealth delivery may have been a protracted stay at a tertiary centre. Store-and-forward services for ear screening and diabetic retinopathy screening may expose the patient to a new examinationfor example, retinal photography -but the interaction with the healthcare provider remains face-to-face. Hence, the tele component of the service is transparent to the patient. The store-and-forward services included in this review were operated from Indigenous-specific health services or the local community. The use of Indigenousspecific health services gave participants confidence in the telehealth service, which may have contributed to the screening rates achieved (up to 85% of target population) 23 in the reported studies.
For all video consultations the patient attended a regional public hospital. This would appear to represent under-utilisation (or an under-reporting) of video consultations in Indigenous-specific health services and may present an opportunity to increase access to specialist care for Indigenous people.
There is some evidence that health outcomes for Indigenous patients and access to care both improve when ACCHSs partner with mainstream service providers. 41 In Australia, the majority of specialist outpatient care 42 and the majority of telehealth services are provided by public hospitals. 43 Public providers also reduce affordability barriers to healthcare access. Furthermore, Indigenous people are more likely to attend a specialist appointment at an ACCHS than a mainstream facility. 6 Hence, a partnership arrangement where an Indigenous patient attends a video consultation at an ACCHS and consults with a specialist located in a public hospital may be a practical way of improving access to and utilisation of specialist healthcare services for Indigenous patients. This model could be adopted by regional, remote and metropolitan ACCHSs.
Limitations
There were only a small number of primary studies included in this review. It is likely there are telehealth services not reported in the scientific or grey literature and so do not contribute to this review. This demonstrates a lack of formal, scientific evaluation on telehealth for the provision of healthcare services to Indigenous Australians.
Evaluation may be hampered not only by incomplete reporting of services but also incomplete reporting of Indigenous status in datasets and the availability of appropriate datasets. For example, a number of published telehealth studies do not report or stratify findings by Indigenous status, even when the patient population is likely to be Indigenous. 44 Further, there are no datasets that can be used to rigorously demonstrate the use of telehealth by Indigenous people. The MBS telehealth item numbers do not discriminate between patients being accompanied by a practice nurse and an Aboriginal Health Practitioner. 45 Hence it is challenging to gain further insight into actual telehealth services provided to Indigenous people from the MBS data. Creating a separate Aboriginal health practitioner accompanied telehealth item number may in the future elucidate further information on the use of telehealth to provide health services to Indigenous people.
Most of the available evidence on the outcomes of telehealth for the provision of healthcare to Indigenous people is descriptive. Further, a number of the included studies potentially lacked rigorous peerreview (conference abstracts and reports) and very small sample sizes (as few as one) were used. This means the evidence is weak and the reported outcomes may be better used as an indicator of the potential of telehealth. The lack of reported negative outcomes raises concerns of publication bias.
Conclusion
Authors of all primary studies reported beneficial health, process and economic outcomes that have resulted from using telehealth to deliver healthcare for Indigenous Australians. The predominant reason for using telehealth for Indigenous healthcare was to address poor accessibility to health services and for targeted screening. 
